An essential role of phosphatidylglycerol in the formation of the osmotically stable liposomes of Escherichia coli phospholipids.
A temperature sensitive auxotroph of Escherichia coli K-12 requiring unsaturated fatty acids can grow normally at 28 degrees C, but requires an osmotic stabilizer such as a high amount of salt or sugar in the medium for the growth at 42 degrees C. Namely, the apparent osmotic stability of the cells at 28 degrees C and 42 degrees C is quite different. The osmotic properties of liposomes of the phospholipids extracted from these cells were investigated. The osmotically induced volume change of the multilamellar liposomes was examined by the turbidimetric method. The liposomes prepared from cells grown at 28 degrees C can swell and shrink under a wide range of hypo-and hypertonic conditions. However, those from cells grown at 42 degrees C could not swell under hypotonic conditions. These results exhibit a good correlation between the apparent osmotic stability of E. coli cells and the osmotic properties of the liposomes prepared from the extracted total phospholipids. To clarify the role of each phospholipid component, the osmotic properties of the liposomes reconstituted from the purified phospholipid species were further investigated. The results clearly showed that phosphatidylglycerol is the key factor that stabilizes the membranes of E. coli phospholipids against osmotic pressure.